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ABSTRACT 



This brief examines changes in research and development 
emphasis in the academic sector- -which conducts roughly half of the nation's 
basic research- -by analyzing shifts in the science and engineering field 
shares during the 1970s, 1980s, and 1990s. Both the shifting distribution of 
overall funds among science and engineering fields and the effects of these 
changes in terms of their impacts on the individual fields are discussed. 
Data is examined to determine whether major differences exist in the shifts 
in field shares for federal and nonfederal funds for academic research and 
development. (CCM) 
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M any Federal agencies support research 
and development (R&D) in furtherance 
of their missions. Changes in agency budgets 
tend to raise concern in the scientific community 
about potential impacts on particular science 
and engineering (S&E) fields and the overall 
balance of Federal R&D support. For example, 
a declining Department of Defense budget in 
the post-Cold War period led to fears of declin- 
ing support for engineering and the physical 
sciences. In recent years, strong increases in 
the budgets of the National Institutes of Health 
have stirred anxiety about funding imbalances 
between the life sciences and other fields. 

This Issue Brief examines changes in R&D 
emphasis in the academic sector, which conducts 
roughly halfofthe Nation’s basic research, by 
analyzing shifts in S&E field shares during the 
1970s, 1980s and 1990s. Tradeoffs among 
fields are examined — i.e., whether certain fields 
have gained or lost “market share.” Two points 
are important to bear in mind: 

• A shift of 1 -percentage point among 
academic R&D fields may appear small 
but involves significant resources — $230 
million in 1996. 

• The impact on a given field of a percentage 
point change in the overall funds distribu- 
tion critically depends on its size. In 1996, 
$230 million for the life sciences amounted 
to 1 .8 percent of their total; for the smaller 
social sciences, to 20.8 percent. 

Thus, the Issue Brief discusses both the shift- 
ing distribution of overall funds among S&E 
fields and the effects of these changes in terms 
of their impacts on the individual fields. 

- inally, the Issue Brief also examines whether 
major differences exist in the shifts in field 
shares for Federal and nonfederal funds for 
academic R&D. This focus is introduced 
because the Federal Government provides 
about 60 percent of the financial support for 
academic R&D. 
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Changes in Absolute Shares of 
Academic R&D 

From 1973-96, absolute shares of academic 
R&D have: 

• increased for the medical sciences, 
engineering, computer sciences, and 
astronomy; 

• remained rough ly constant for the 
mathematical sciences; and 

• declined for the social sciences, psycho- 
logy, environmental (earth, atmospheric, 
and oceanographic) sciences, physics, 
chemistry, biological sciences, and 
agricultural sciences. 

The medical sciences’ share has risen in each 
of the three decades, and the percentage point 
share increase has grown in each succeeding 
decade — this is the only field for which this is 
true (figure 1). The medical sciences’ share of 
academic R&D increased by over 5-percent- 
age points between 1973 and 1996, rising from 
22.4 to 27.6 percent of total academic R&D. 
The only other field with an increase of similar 
magnitude was engineering, which increased 
from 1 1 .6 to 1 6.0 percent of academic R&D 
over the same period. However, the engineer- 
ing share declined slightly since 1 990 (-0.3 of a 
percentage point) after increasing by more 
than 2-percentage points in both the i 970s and 
1980s. The computer sciences also increased 
their share by about 1 -percentage point in both 
the 1 970s and 1980s but may have had a slight 
decline in the 1990s. Within the physical sci- 
ences, astronomy’s share also increased in all 
three decades but only by 0.4 of a percentage 
point overall (table 1). 

The approximate 12-percentage point increase 
in the four fields above whose R&D shares 
rose over the past three decades was balanced 
by decreases in share for the social sciences 
i-3.2 percentage points), biological sciences 
(-2.0 percentage points), other sciences (-1.8 
percentage points), agricultural sciences (-1.4 
percentage points), psychology (-0.9 of a 
percentage points), environmental sciences 
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Figure 1. Changes in the share of academic R&D in S&E fields: 1973-80, 1980-90 1990-96 
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SOURCE: National Science Foundation, Division of Science Resources Studies, Survey of Scientific and Engineering 
Expenditures at Universities and Colleges; CASPAR Database System (httpV/caspar.nsf.gov/webcaspar/). 
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(-0.8 of a percentage point), and in two fields within 
the physical sciences — physics (-1.5 percentage 
points) and chemistry (-0.5 of a percentage point). 
The physics share declined in all three decades. 

Within the social sciences, the R&D shares for 
each of the three main fields — economics, politi- 
cal science, and sociology — declined over the 
entire period. Although the economics share 
declined in each of the three decades, the shares 
for both political science and sociology appeared 
to increase slightly in the 1990s. Within the en- 
vironmental sciences, the three major fields — 
atmospheric sciences, earth sciences, and ocean- 
ography — each experienced a decline in its share 
between 1 980 and 1 996 (data for the environ- 
mental sciences were not disaggregated until 1980). 

As indicated previously, a 1 -percentage point 
share loss or gain represented $230 million in 
R&D funds in 1996. However, the change in the 
R&D stock — the cumulative amount expended, 
assuming no depreciation — for a given field that 
had an increased or decreased share over a three 
decade period would be considerably greater than 
the dollar flows lost or gained in any given year. 
For instance, the change in engineering share 



between 1973 and 1996 resulted in a gross aca- 
demic engineering R&D stock that is about $ 1 0 
billion (current dollars) higher than it would have 
been if engineering’s share of the academic R&D 
budget had remained constant over that period. 

The data show a clear recent shift in emphasis 
towards the medical sciences. In the 1970s, the 
shares of agricultural sciences and engineering 
rose more than that of the medical sciences. In 
the 1980s, only the engineering share increased 
slightly more than did the medical sciences share; 
the other fields experiencing share increases — 
computer and biological sciences — rose less 
than the medical sciences. In the 1990s, the 
medical sciences’ share rose far more than that 
of any other field. With the exception of modest 
share gains for astronomy, some of the social 
sciences fields, psychology, and a couple of 
engineering fields, all other fields have either 
lost or maintained share during the 1990s. 

Changes in Relative Shares of Academic 
R&D 

The absolute shifts in share that occurred during 
the past three decades had differential relative 
effects — i.e., measured against their own begin- 
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